Abstract Microsatellite markers were developed for the coral reef fish Chaetodon vagabundus using shotgun pyrosequencing. As threats to coral reefs intensify, information on larval connectivity is of increasing value for efficient conservation planning. Here, 11 novel microsatellites were characterized for 192 individuals from Papua New Guinea. The number of alleles per locus ranged from 7 to 32, while observed and expected heterozygosity values varied from 0.214 to 0.903. These markers will be used to study population structure and larval connectivity of this iconic coral reef fish in coral reefs across the IndoPacific.
In recent decades, coral reefs have faced increasing pressures, resulting in dramatic decreases in coral cover on coral reefs worldwide (e.g. De'ath et al. 2012) . Marine protected areas (MPAs) networks have been advocated as conservation alternatives to preserve coral reefs, but their effectiveness relies heavily on the extent to which individual MPAs are connected, primarily via larval dispersal (Green et al. 2014) . Cheatodon vagabundus, a member of the iconic family of butterflyfishes (Chaetodontidae), is common on Indo-Pacific coral reefs. Adults release gametes directly into the water column; larvae spend around 38 days in the pelagic environment (Almany et al. 2007) and then recruit to coral reefs where they will spend the rest of their lives. This reproductive cycle is typical of the majority of marine fishes and most species targeted by fisheries. Thus, a deeper understanding of the patterns of population connectivity of this species will provide valuable information that could be used to optimize size and spacing of MPAs in coral reefs worldwide (e.g. Berumen et al. 2012 ).
Here we characterized 11 novel microsatellite markers in C. vagabundus, increasing the number of microsatellites already available for the species (Almany et al. 2009 ). These loci were tested on 192 individuals from Kimbe Bay, Papua New Guinea. Genomic DNA was extracted from fin clip tissues using the Qiagen DNeasy blood and tissue kit according to the manufacturer's protocol. Library preparation and 454 CS FLX titanium shotgun sequencing was performed on one individual collected in the same location and following manufacturer's protocol (Roche 454 Life Sciences, Basel, Switzerland). Approximately 170,000 sequences were recovered. We used MSATCOMMANDER 0.8.2 to scan all sequences, detect the presence microsatellites (di and tetranucleotides repeats) and design primers when possible. Overall, 1302 putative microsatellites were found, 96 were selected and tested by PCR amplification on eight individual samples in 10 ll reactions consisting of 5 ll master mix (Qiagen multiplex PCR kit), 1 ll of primer mix (2 lM), 0.5 ll of genomic DNA, and 3.5 ll of water. PCR thermal profile was performed according to manufacturer's protocol with annealing temperature of 60°C. Among these, 20 markers were successfully amplified, were polymorphic, and were subsequently amplified on 192 individuals with fluorescently labeled forward primers (either 6-FAM, PET, NED, or VIC).
Fragment analysis was conducted in an ABI 3730 XL genetic analyzer and allele sizes were scored using Genemapper 4.0 software (Applied Biosystems). A total of 11 markers were successfully amplified, yielded clear peaks that could be scored unambiguously, and amplified in all tested samples. Allelic frequencies, number of alleles, observed heterozygosities, and expected heterozygosities were estimated in Genalex v6.5 (Table 1) . Departures from Hardy-Weinberg equilibrium (HWE) and linkage disequilibrium (LD) were tested in Genepop on the web v4.0 and corrected for multiple testing via False Discovery Rate estimation. None of the present 11 loci showed significant deviations from Hardy-Weinberg Equilibrium and no significant linkage disequilibrium was observed among any pair of loci. 
